M ucormycosis is a rare opportunistic infection classically described in the nasopharynx (1, 2) . It has been described in the cerebral, pulmonary and gastrointestinal areas, and rarely in the extremities. Infection is often fatal, and treatment requires aggressive local control and systemic therapy.
We describe a patient with a forearm infection that originated from an area of traumatic intravenous (IV) access, preventing liver transplant. With constantly rising numbers of immunocompromised patients, awareness and familiarity with this condition in the extremities is increasingly important.
Case presentation
A 48-year-old woman with alcoholic cirrhosis was admitted for acute encephalopathy and decompensation. Background diseases included end-stage liver failure. During her hospitalization, she developed septic shock -the source of which was pneumonia. She required endotracheal intubation and dialysis for renal failure.
Following the appearance of ecchymosis on her right forearm in the area of IV access, she developed an area that seemed necrotic. This patch spread quickly and increased in size over a period of hours. She was taken to the operating room for biopsy and culture; the lesion included the skin and subcutaneous tissue. The subcutaneous fat appeared viable, but was flecked with tiny black spots. The underlying fascia and muscle were biopsied and sent for frozen section. There was no fungus or necrosis detected and, therefore, the excision was limited to the skin and subcutaneous tissue. The Mucor species infection prevented liver transplant and the patient's family decided to withdraw care. No further surgery was performed and the patient passed away. Her family declined a postmortem examination.
pathology Several specimens were evaluated. These showed skin and subcutaneous tissue with varying degrees of denudation of the overlying epidermis, with extensive colonization by the hyphae and chlamydospores of Rhizomucor species (Figure 1 Mucormycosis is an opportunistic infection that is often fatal, requiring aggressive local control as well as systemic therapy. A rare case of a forearm infection originating in a traumatic intravenous access portal is described in the present study. The Mucor species infection prevented liver transplant, and the patient passed away. In the present case, it was decided to limit the resection to the skin and subcutaneous tissue based on a frozen section and the viability of the biopsied tissue. With consistently rising numbers of immunocompromised patients, awareness and familiarity with mucormycosis in the extremities is important. Knowing that a minimal traumatic event may precede the infection could assist in prevention and early diagnosis. Guidelines for pathological and clinical diagnosis and treatment need to be further clarified. 
Figure 1) High-power magnification of the skin with the fungus (hematoxylin and eosin stain). Only a small intact portion of the epidermis is seen at the top left, and there is fungal invasion of the blood vessel with some seen in the surrounding tissue. No inflammation or cellular changes are noted; however, there is fat necrosis
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Can J Plast Surg Vol 18 No 2 Summer 2010 e31 elements were broad, twisted and ribbon-like, with variable width from 5 µm to 25 µm in diameter and nonparallel walls. True septa were not present, although wrinkles and folds in the cell wall appeared as septa. These hyphae also showed nondichotomous, irregular and haphazard branching, which was irregularly spaced with lateral mycelium growing nearly at 90°. The presence of spherical to ovoid, 15 µm to 50 µm diameter, thick-walled hyaline chlamydospores was noted. Vascular invasion ( Figures 2, 3 and 4) and infarction of the adjacent tissue with extensive fat necrosis was evident in all the sections, with no evidence of inflammatory reaction.
DisCUssion
Although widely described in the transplant literature, cases of limb involvement are rare (3-9). Our patient was immunocompromised due to sepsis in a patient with chronic liver failure.
There was an initial insult to the forearm with an IV access. In a case described by Raizman et al (10) , the infection seemed to have started similarly in an arterial line and caused necrosis of the hand distally. As in the present case, our patient had multiple organ failure and, unfortunately, the final outcome was the same (10) . A case of localized mucormycosis was described following an intramuscular injection of corticosteroids. Again, a traumatic incident preceded the infection. The authors concluded that the infection remained localized due to the mildness of the underlying disease (11) .
Mucor species infections most often cause suppurative necrosis in the tissues and, occasionally, granulomatous reactions. However, none of the sections in our case demonstrated these changes. No inflammatory cell infiltrate or inflammatory response was noted in our specimens probably due to the immunocompromised status of our patient. The immune status of the patient should, therefore, be taken into account during pathological evaluation.
Mucormycosis must be specifically differentiated from Aspergillus, which also invades blood vessels, but is characterized by straight septate hyphal forms with acute angle branching. All diagnoses of fungal infections should confirm the species by culture because histological identification is imprecise, particularly in immunocompromised patients who develop increasingly frequent infections associated with organisms that were previously believed to be nonpathogenic.
In our case, we decided to limit the resection to the skin and subcutaneous tissue based on a frozen section and the viability of the biopsied tissue. It was not clear from this particular patient whether this was the ideal approach because the mere occurrence of the fungus precludes liver transplant.
ConClUsions
A minimal traumatic event may precede the infection. Treating physicians should be aware of this possibility and be proactive in its prevention and early diagnosis. Those cases that survived the infection necessitated a radical resection (in the hand, this might indicate amputation) as well as systemic amphotericin treatment (5, 10, (12) (13) (14) . The determination of the necessary extent of resection needs to be further elucidated. From this case and in reviewing the literature, it seems that the general immune status of the patient determines the final outcome more than the particular treatment provided by the surgeon. 
